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(57) immi 

-Man) fC/m^LT^SN-T^^l-iOl-rJ+f-s > 

^/E^So i 6 mm.<Dwmtu &ikmmm<D* v *m 
uia i 6 aio ^ %©§9H&* u „ 



(2) 



mmW- 7 - 1 1 2 9 9 6 



(a-Man) K/S^LrOSN-T-fe^^^'Jl'St'- 
3>£8S (GN) ©^^sRSSSfflijOlffiSS*. 
i*it¥tt}Hm&<D%&GN<Dmmc J: ot^ft €> C £ 

( 1 ) M3 37©a-Man(C/3g^UI,^GN^I 

jRW^^-rsxfi^ (2)ig ( i ) <D^mm<DM 3 

a7©ce-MantC/3 *fi£ Itl^GN ©# jl7U*SflJ 

(3)ii(dxb(2) ©a^^sw 

[W^tiB3] Ig ( 1 ) #\ M337®a-Ma nK 

[1**114 ] 1M ( 1 ) *^ M 3 37© a-ManK 

[fflt$g[5] ff*JSK 2, 3, Xtt4{CSEiB©«iK 
S (ffcl ) : 



[ft 1 



HO 




NHCOCHs 



10 



20 



30 



-N-T-fe^Jl/^Uaif 3 (/3-GN) 
Ri tiTIBS (lt2) X« (ffc3) : 
[ft2] 

CH 2 OH 

u 

OH >H' 0H 



[ft3 3 




NHCOCHs 

k 

[it&SB ] TiB-feS (it 4 ) : 
Ut4] 



40 




us*, Xt , x 2 , x 3 , x 4 »i>-rti«>**Xtti8 

mtXi iX 4 <DH*3W/3 - GNO^iO 
U Ri BTKj5 (fb2) XB Mb3) : 
[fb2] 

CH 2 OH 

z' — 0 

OH 



NHCOCHj 



Cft3] 



CH 2 OH 
HO-J 

AOH/ 



NHCOCH3 

[0 0 0 1] 
[0 0 0 2] 



m&smm&PKm&imte. <t * *tf fern: t» s . 

^ci7|-^7^- (HPLC) *JH,»T«B*4M)f 

-'ft (PAffc) ffi + A'^^-iXF 
•J— (Journal of Biochemistry), 09 019 7 

~2 0 3I ( 1 9 8 4) ) i2II©*7A4f^TH 
P L C##T£tf 5 . I>fc55> 5 2 ^7UV 9 f > ^Sc£ffi^ 

— (Analitical Biochemistry), 01 7 1 07 3 — 
901( 1 9 8 8) ]. L#>L. EKDjStU, 2«3K 
©*7i "C©?§ tHfi^^lal D * -5 1 > W^ftttc iat>&& 

k^lt io . «jg^**n©^!©«i§&;E© 

77iSibr»iia-C«^O 0 PAlbiHPLCi©ffl^- 
40 Pvh^7 7^-©^-CtilI©«^^LJ;5iL/c 

k. WKMKi+v * n^^- -grants na«> 

^.tf. E. y# (Tsuda)6, ^^^;X[-'J- (Bioc 
50 hemistry) > 02 7S, 05 6 4 6 — 5 6 5 41 ( 1 9 



(4) 



#HPF 7 - 1 1 2 9 9 6 



-*EB, «Kfi©^a7C*JSIi3SS©«Sia, /3£l> 
HmtZ-SHtc. fflX.lta-2. 3*&£\ (6-1, 4g 

jw«mi© is - z y- ^ #—&ic £ -o rants*! 

"5 £ *Olil)W^«7c5|tjfiCC(8- 1. 4fe^G 

tciJv? l-^?:f 

ntBtilHfctSi. «*ai-9->^JL-3^f#6ti, eft 

WSSntl,^ - 2 2 8 6 9 8-§\ C. * 30 

Man (a 1-6) 

Gal (£1-4) GN (/31-2) / ' 



J. 3.y%> (Edqe) 6, ^P->"-r-f>^X ^X -tf 

^ If USA (Proc. Natl. Acad. Sci . USA) , 
S8 9#, H6 33 8-6 34 2K 1 9 9 2) ) „ 

[0003] Mittmt, hh±. «^i*s-r-<#«iii 

2, ^n^n*^-s»Kfi^-c^^fcL. 

3, ctih (DmmixfcQj&mzuti u /c© ^ , ^w^n 

4, f©Mx^^l-;k -r^ct>^, b--i7©i§£Hfig 

i f-^©®a*^-^^-xtti©is^©*B^6ai^ 

ifttc^ftSX^ Ml/iifrKU 5, $§ll-9-> :/;!/© 
a? h^77^ -b i @r$F#, 5>tff ufc-|iii© 

set zmsmmffivmout. jmitummstir*.* 

i&tmbf&towucmfc*) Asutt. sift 
©waa* 7 s - $ *<- * ±{c a *§t=r& i* k » . w& 

[0 0 04] 

Cfb5] 



Man (al-4)GN (£1-4)GN 



Gal (£1-4)GN C/31-4) 



Gal CjSl-4)GN (01-2) 



\ 
/ 



Man (a 1-3) 



fflS-rs^^osiffiW-cBfti^ K©i,vrft"c*s*>, T^^%-e©^a^£©s©#s 



(5) 



S^i^^SMStiT^iSi-*. Ofc*^>t, C©^ 
JKofMHtttc^cw. iM(D^i OTB&o-cSiJE 

[0006] c (Djjm<D±.m€mmc<k *> js^rs©mh 

itt, -f&fr^ $§j»*»l©tm£. mn'??^ 10 
-aff<0#ffi*fflC»r. flKfi35*«ftl©«ft4l5l— 

fi©l^t£14©&£Tr^T©f||*fm£^3;i, 0 

L*>Lfc#t6. C©#?£r£D&^t£1±©&&£ 
0 . *ft 6 "T^T LT 

ftS$tc©77r£T?«, Sif&x-^ h^^ffiH^-^^ I-ji*^ 

aM^rff mm 1 ? . nmsvcfc 1 otTOhw^fc 

[0 0 0 7] 

WSCiMJ. 30 
[0 0 0 8] 

[ii^s^tsfctocofi] *»w*«iittrntf. * 

MM«ift80e#ffiK:HU M3 37©<i-?>y-xS 
S (d-Man) iC£g^LTl>&N-Tiz^Jl/iOl,:J 
1f-5>£» (GN) ©#NS7U*SifJ©^a*> 
Xtt-ft^W^Sf^^iSG N©#*sfc J; i^ffi-T 5 C 
*^HJ©H2©^ttN-T-fe?^7 
f hts >M«ll©5|il«»^S^£icM L . TBI 
fl : 40 

( 1 ) M3 37©ff-ManK(3 8^L-rUl>GN^I 
JRWK^TSIg, ( 2 ) XII ( 1 ) ©^^©M 3 
a7©a-ManiC^ ^ ltt,^GN ©#S7t5f3i»J 

4 m (3)I1(1)XB(2) ©£li£fj£«l» 



#HPF 7 - 1 1 2 9 9 6 
8 

^©ffl 3 ©IPJlBffl 1 XSS 2 ©|PJl©fiilfifB}£5E 

^i*fcffli^fc&©+^ rcihu Tsa-iss; (it 

1) : 




NHCOCHs 



Y 3 0 

[0 0 10] Y, , Y ; , Yj , Y 4 m>-ftl 

N) Rx BTES (lt2) Xtt (lt3) : 

[001 1 ] 
[ft2] 

CH 2 OH 

>H • OH 
NHCOCHs 




[0012] 
[ffc3] 



CH 2 OH 



HO 




OH 



,R 2 



NHCOCHs 

[0013] (5^ r, urjift fs, MMtsn 

4) : 

[0014] 
[ft4] 




[0015] CsW, x, . x 2 , x 3 , x 4 m^-rti 

©t§1=r. &£WJX 2 iX 4 ©M^/S-GNCD^?: 20 
m<) ?:iU Rx ttMIBS (ifc2) X» (ib3) 

[0016] ^mmh\nmM%(D^. mmmm<D 



?h&«ssofc. Etc. mm<Dm(DMmmw£L-cmm 
[0017] iut, *m}&&iatt&m-??>. N-r-fe 

6) £ to •££>©#>* 5 0 

[0018] 
[ft6] 



(7) 



11 



mmW- 7 - 1 1 2 9 9 6 
12 



SA (a2-6) ni x 

SA (a2-3> n',-Wl 081-^0 ih X 

J >GN0S1-©], 
SA Ca2-6) ni -^GalCSl-Sm'/ I 



Fuc(al-3D Pl 



SA Ca2-3) n 'i 

SA Ca2-6) n2 x 

S A Ca2-3) -^Gal ©1-4) m? v 

>GN 031-2)] 



\ 



Man(al-6) 



Fuc(<*l-3)p 2 



SA Ccr2-3)n' 2 / 



SA Ca2-6) n3 , 

SA (a2-3) n'„ -^Gal C3H) n , v 

3 >GN (/Sl-4)] 

S A Ca2-6) n 3 -yGal C31-3) % '/ j 

SA(a2-3) n '/ 1 

Fuc(al-3) p „ 

SA(a2-9n 4 \ 

SA (^^n'.-^GaKSH) m, v 

>GN CjSl-2), 
S A Ca2-6) „ 4 -,Gal (91-3) n'/ | 

SA (a2-3)n'/ ' 



Fuc(al-6) q 

1 

Man(£M)-GN(jSl-4)-GN 



\ 



ManUl-3) 



Fuc(al-3) 



[0 0 19] SA«^T«il, GalB^ 



P X 



(x = 1 , 2, 



3, 4) Wq^it^i *n*nox»i*^ 

To fetch, m x m' x = n x n ' x =m / x p x = 
0, ^ m x , m' x ^ n x , n' x , ^ol x 

[0 0 2 0] N-Ti2^;l^^ Mf5 >S5BiI«*©» 
ttffltiiK: ti^att* TT O S S*ff @SCfc or 
tt, TIBS; Hfc7) : 
[0 0 2 1] 
Ut7] 

Man (a 1-6). 



Man (a 1-3) 



\ 
/ 



Man (£l-4)-GN </31 4) GN 



[0 0 2 2] T?£|;5 ft (tilM3arift 

30 rISnS. T»^, N-T-te^l'^ htf-5 >MM 
ISKM 3 n r 6 4 OCD G N CC J; o T fc!$ljft L/clftt£1f 

£*©#ffl^^©«&S£*^l3:;fc3&ffl& "ft" £ 
StT) GN, Gal, SA, F u c ©ig^BJ; K) ft 
l?Jc£ft-£ 0 Gal, SAiCO^Ttt, Ga 1/3-1, 3 
i/3-1, 4, SAa-2, 3ia-2, 6©*ft^ft 

40 KltctiTIB^ (ft 8 ) : 
[0 0 2 3] 
[ft8] 



(8) 



13 
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14 



SA (tf2-6) n 

SA Ca2-3) n * Gal C/31-4), 



SA (a2-6) n -^Gal (^l-3) m 



NGN C/31- )j 



SA (a2-3)n- 



[0 0 24] CiW. K m, m' , n, n ' , p fi^ 
^tl^tlOXMlZm-r* tctcb, mm' = 
n n ' =m' p = 0*ol ^m, m' ^n, n ' ^ol 10 

[0 0 2 5] &&©&»8&»©&»0 *p 1 ^tcPHS^ti 
Ljfcfc*©EflllW!W««:5S (ft 8) ©<fc$ic 

©«je*&j£T£fc&{C«. ftC'£©&ft^K©Wte£ 

ng»c£ Kis^jwi^Er ss*9B&r * c £ tmm 
-c*s*>j&. &f§s«c:£fc, -en-eti^£©sjc#aE 

[0 0 2 6] 3t(C. *S«JSS36ii???trSS*S£*©tttt 

©?j ?£©ft*w a Mea tc *j «, > r « . t^^-r # t$ 

[0027] GN. Gal, SA, Fu c©^ft-eft© 

GN©#SEU^USttSM, S^©fc©^# 30 

[0 0 2 8] Ga l©ffaL^t,ifiKK, GN, Fuc 
^#ftT£^#ltt^*-5©-C, /3-N-T-fe? 
Jl/SObaif- 3 ~ #--te\ a - 7 3 iy¥-MX-m%^KM 

-rnt*e*i^*-c*4„ Ga i ©#fiE-rs&ti. gn* 
Ga i (cjcotrffi^^tiri^Sfc^, c©^a-c«i^s 

[0 0 2 9] SA©ffSL&i,*iCti, GN, Gal, 
F u c^#a^S"5J^tt^*»S©-C, PiRK, (3 — N — 40 

a-73^^f- -tfT««*«Hl-r ftS*«£l&*-C S 4 . 
SA©Sftt§fiBGN, Ga l^SA(a-,t#IS 
ntl^fc!*, C©®llTK|^S3flifet^ Fuc©7? 
aU&^&tCBGN. Gal, S A^#ffiTS"5J^tt^ 

-12, |3-*7^h-> # If, ->7 T J If -CtM^MS 
-Tftt*, g^lSttS. F u c©7?7±-r-2>e«GN;>>3 

Fu ccsisnti^o-c, cofflriJiS^^ft; 

t\ 50 



Fuc (£*l-3) p 

[0 0 3 0 ] JJLL© 5 GCLT, GN, Gal, SA, 

^•^-T5>C£icJ:-,r, St^cjmSftS&dtftOK 

£#ST?#5 0 ?tet>%, M3 37KGNi55Jg^lfc/!:W 
©4>©*^tf^£, 4-3©GN^-ft^ftiC, rfl-fjj , 
T^L-J , ©2o©pTt&S^*-5©r', M3 37fctfi) 
T, 2X2X2X2=16tMK&S„ Cil?.OiI 
tt, SKC^lfc. IIWDftgi&ffift*, tft6 16fl 

©^-rn^ccms-r s c £ r, ^a*^©^fe©w*s 
asW5£-c££„ fc/cu, cfte 1 6a©f*ii#i&A,e>*> 
©jjffi r ^« ^ ft a c £ ifiwm-c & & . 
[0031] jy±©j;^ic, ^©^^aw©^*© 
#eti>ttoGN©*«5j; ^ tc^ffi-r-s c tffi-c 

glK^Lfcl 6«©iiM, i>07^7 

7 -f -ft^o^atcjcor^Mlsiie-rsci^-c^ft 

S(ft6) K^UfcN-T-fei?^^^ >MISII© 

#^«/c/c i -oKsaesfts. 

[0 0 3 2] JWTK, 4"; tf(c«fcSB*a!{fc* 
$§il©MH©^IS:£ L fc^ffi *K9!f S. ilS© N - T 

s >mmmt^<D ( i ) GN©g^t 

g, (ii) Ga 1 ©g£-fiB£*£-£4i5t (iii)SA© 
*S£fl* (iv) F u cOiMI«*h* 

ft^-r ft ©ft is k ^s-r €> c £ # r * 

-So 

[0 0 3 3] GN©*S^U«ft«t4a*©«i'rttGN 
(/3 1-6) Man ( ce 1 - 6 ) , GN (/S 1-2) M 
an (a 1 - 6) , GN(/Sl-4)Man (a 1- 
3) . GN ((31-2) Man (1-3) ©4ffiB»f^# 
AC ft S,, f^b%^©liftiKGN^Lt^2.* 

^f^ii^cifss ate) ©4o©^ist, 

[0 0 3 4] Gal ©^"RJtlttiSSiaB, ±3£©4ffl 
OGNTAD, Ga 1 ©S^r«Stt/8 - 1 , 

3C^^-TS£l^C£tt, 
nii , m' ! , m 2 , m' j , 
m' 4 *^t4Cir»5. 



1 , 4©2; 



m' j , m 



3££- 
G a log 
<it6) 
m 3 , 
fc/cU 



(9) 
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loCDGN&C«ifc<DGa l^TSCi^ft^OT, 
ffi&CDx ( x = 1 , 2, 3, 4) tcoiitm, m' x = 
Or*a o *fti, Ga 1 *SS^-r*CDttGNOr)*rftS 
^6, ffiSOxtC-^T 1 x = 0&6tfm x , m' x = 
0, ^r&to^U ^m x , m' x r** 0 
[0 0 3 5] SABGaltCa-2, 3iff-2, 6 CD 

fulBS (it 6) QSoQ^it n a , n' t , n 
2 , n' 2 , n' 3 , n 4 , n' 4 l:ft£TSC 

£T?&& 0 /c/a, lotDGa 1 tC««[CDS AsWS^T 
5Citt&^©r, ffl(Dx (x= K 2, 3, 4)K 
*tn x n' x =0tftJ o Sfc, SA^tSO 
BGa 1 <Dfc~C$>Z>frh, ffiSOxK-X^TTm,, m' 
x =0£c6tf, n x , n' x =0, Tftfc^, m x , 
m' x ^n x , n' x ~C$>& 0 

[0 0 3 6 ] F u c UN-T^^ll^Z >M»$K 
CDffi^pCDG N 6C a - 1 , 6 fir&T\ Man <D#Mtu 
MmM(D 4 G N ttC a - 1 . 3 ~Cfe^T §Ci ifiajffi 

J&S-&4^5C4tt, UWB5£ (it 6) ©5 

/cl, GNKGa l #s<3- l, 3t^lt^5^ 
CH2 OYi 



*^CDGNCCFu cifia- l 



W7 - l l 2 9 9 6 
16 

3tttS^T£Ci«*9jl 



10 



20 



&l> 0 TSbt, ffiEOx ( x = 1, 2, 3, 4) CC~o 



= 0%6tfp x =0, Tfr 



l^T p x m' x = 0 "C$>S C 
©^GN(D^$)§^6 1 , 

p x < 1 x r*So 

[0 0 3 7 ] &£«M<D ( 1 ) GNO^fig, (ii) 

*S^fife£* (iv) Fuc^ftKt M«**l>tt 

*S6»*^*f T S C i K J: ^T^T & C & 3&*T? * £ . 
T&to^, M3=irtc*S^OTliaGN©*3W»i4J: J 5 
&BSISJ£, Ga 1 3&Jfif^L/T^fcGN©*36%-SJ:5 

sAojBc**™«:i?aEraGN©*3&s»s<t 

Fu c3»iie^L/TtifcGN©*36SgiSJ:5S: 

[0038] sTOWRK-^i^Tjat^ 

£ D M3 3T&CGN(D*3WiB^Ori4S3||4|[iOr», 
TIBS (it 9) : 

[0 0 3 9 ] 

[ft9] 



Y3 O 




CH 2 OH 



QvAOH >H-OH 



NHCOCH3 NHCOCH3 



[0 04 0] Yi , Y z , Y 3 , Y 4 tt, l^r 40^flai3&s8tJEShS. 1 6S©«i, fftb^^y^lSl 

£ Q CCD 1 Bi0W1Wi»fil8^4ttlH"5 [0 0 4 1] 

C£tCj;D, R^SJ*ffii^©M3 3r^OGNtS^ [II] 

a 1 



Yi 



Y 4 



I 

II 
III 



H 
H 
H 



H 

& -GN 
H 



16 - GN 
16 -GN 
/S -GN 



H 
H 

jQ -GN 
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IV 

v 

VI 

VII 

VIII 

IX 
X 

X I 

XII 

XIII 

xiv 

XV 
XVI 



H 
H 
H 
H 
H 

& -GN 
& -GN 
& -GN 
& -GN 
& -GN 
& -GN 
£ - GN 
£ -GN 



(10) 
H 

15 -GN 
H 

& -GN 
£ -GN 
H 

|Q -GN 
H 
H 

& -GN 
H 

£ - GN 

16 -GN 



H 
H 
H 
H 

£ -GN 
H 

(3 -GN 
£ - GN 

H 

H 

& - GN 
H 

/3 -GN 



W7 

18 
H 
H 

/3 -GN 
£ -GN 
/S -GN 
fi-GN 
H 

& -GN 
H 
H 
H 

jQ — GN 
& -GN 



1 1 2 9 9 6 



[0042] * v^m i - xvmN-rt«7^ 

riUXVIttt rCDc^ F^'J^Of ^> 

/3 - N - T -fe ^ )V #)V ntF 5 - # - ^ r &c J: *3 85»?Hi b-T 
Sciccj;^ *ydr«i^xvi©ii-&«*j«H fc r*c: 



CH 2 OYi 




*f#6 ft sensor y a -jj^v b^^-^T 

tc, *y =fSvni*»5 5>»J«fi3fe©/3 -N-T^^;i/^ 
jl/n = - # - cc <£ 0 g|5^H>f t"T S C i CC <fc 0 * y rf 

18 I -VIIKD^^^IIlS-r^C £#5-C*. Ctl6»H 

ti, FfRti^VbxmMfb^W^m (PAD) fcj:orM 
[0 044] C4l6©*yd1itt*cr)i*fflCiTfcJ:^ 

tib^; at 1 0 ) : 

[0 0 4 5] 
[ft 1 0] 



CH 2 OH CH 2 OH 




NHCOCHs NHCOCHs 



[0 04 6] (j$rp, Y ± , Y 2 , Y 3 , Y 4 t^Ttl 
*>*3RXBfl-GN-C*D, R 2 »7^f t FS, MR 

[ 0 0 4 7 ] ^ ^L->ScDS!l{tCD^iJi Ltlt PAft 
5. X h y — [Agricultural and Biological Chem 



istry), S54t, 02 1 6 9-2 1 7 01 (199 
0)], ^77^$atlx^Jl/ (ABEE) tC<££ 

77ffi cr^y?-/*^ ;^*^5^hj-, mi4i 

4 13 6 6- 3 8 11 ( 1 9 8 4) 8-7^t 
^^U>-l s 3> 6 - h r JX;l/*>i (ANTS) CC 
C^-Y^t^ (Biochemical 
50 Journal), ^2 7 0t, ®7 0 5-7 1 3l (199 



19 

o) ] a^w^ns. 

[0 04 8] Sfc, ^^^lOttMOWil/tB, b 

^eni/- (Methods in Enzymol oqy) , H5 0 IS 5 0 
1( 1 97 8) ), 1 -7*~)V-3-j*?)l>-b-t: 
7^n> (PMP) &cj:^,77ffi £Tt" y-r^ ^4 
t^^f'J-, 118 0*, S35 1-3 57K1 
9 8 9)] #s^tf6ft& 0 

[0 04 9] WAti, P Aft* U ^IgcDMi iti^a 1 
T\ *y CDPAftW* I -PAi»t 0 II-XVI 

KoiitrtraaiT*) o *y^«i -pa- vii-p 
a y J«vin*lWE©*ffi^ p a f 1 0 r viii 

-PA*a«U #ci^ vni-PA*"?^»«a*i8 
- N - T ^ ^ # VI/ n If * # - if T*gfr5Wi f fc 0 T H P 

fC, IX- P A -XV- P A&WAtitf y ^WXVI^PAft 
LTXVI-PASSISIU #y,>T\ XVI- P A^r^W 
Iff fi* /3 - N - T ^ ^ Jl/ tfjl a V - # - §|3^Mf t U 
tH PLC tMt^ c i fc <fc 13 c # 20 

So I - PA — xvi-PAttHPLC&cjiO^K-r&c: 

[0 0 5 0] I -P A— VIII- P A08i©fi^»B, 
#rRtf, ^Vl/A? #£-f:/R ( PALPAK TYPE K , Sljs 
tfc) ^/cHPLC 0. 0 3 5%l-7"^ 

/-^Ol OOmMfEK- b y^75> (pH 

4. 0) ] tcr»StT*c:i3&s^?#-5c mi ft, i-p 

A— VIII- PA(D^^J\'U J ^%ftMl>?cffl%:^-? 0 & 
fc, Hlfcfc^r, WttttSfflH* 30 

[0 0 5 1] I - P A— XVI- P A(D 1 6 lOg^tK 

tf, Jfjftpi^^'^ 1 ; % % 4 7°N (SHJttt) 
UcHPLC [jgRHiK : 5 OmMStf - b 'Jx^W 5 
XpH7. 3), 7tb^h»J;W0% (0ft)-5 
0% (3 0 05>) 0^7^7y^> b] fCfftL, IfiK 

acotfeoai^^m-r&o 02fc^o0!i*^-r o -rat? 

*5, H20 13^17jJ(C«, M3nrtCGN^<ffi 
^LT^&^fe<Z>, T^fe^IV- PA^ML, Plfll 40 
GC, 1 8-2 3^iCGN^ lfflJS^L/fcfetD ( I -P 
A, V-PA, VI- PA, XII-PA) , 2 4-2 95> 
CCGN*S2ffliB^0fcfe<D (II- PA, III- PA, V 
II-PA, IX- PA, XIII - PA, XIV-PA) , 3 
2 — 3 8»tCGN3&S3fflS^Ofcfe© (VIII- PA, X 
-PA, XI-PA, XV-PA) , 42— 46#KG 
N^fflte^OfcfcOT&fofeXVI- PA^jgtHtSc 
[0 0 5 2] 18-2 3^077^^3> (7^ 

#^=i>2 ) v & %4 7°R^ffl^fcHP L 

C[?§8t7&:0. 0 7%l-7^/-;^100m 50 
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MSS-hyx^7^> (pH4, 0) ] (C«T4i 
GN^liJg^l/c41, Tftfo%I-PA, V-P 
A, VI- PA, XlI-PA##i8t3ft& 0 0 3tc-€-(DW 

^^>h>4) Koi^rfeVIII- PA, X-PA, X I 
-PA, XV-PA(D41^iSnS. H4 6C*©W 
S^Vf. 24-29^077^^3> (77^^3> 
3) tCO^T^VW** Y^RSffl^fcHPLC 
BtjK:0. 0 3 5%l-7"^7-;^^10 0mMi 

l-Fyxw^ (pH4, o) d tc^-rsi, 11 

-PA, III-PA, VII -PA, IX-PA, XIII - 
PA, XlV-PA©6«3&s^«tSna o H5tC*60W* 
tST 0 £Lh<£><fc5GCLT, I - P A-Xvi- PACD1 6 

«© * y 3T«* 5mt s c i 3&s^ * s . 
[0053] cine. 1 6«<DPAft*y=f»B, 12- 

xw-PA&tMUTte:H5<Dfc 9 — 

1, 2S^SW^Ir?^ma*|8-N-T-fe^^^ 
* 3 - # - « T ^^rSf bOTH5i[eiD^f*iHPL 
CfCflW-&£, III -PAiVlI-PAcDb s -^^S* 
L (flP*4J»3tir*n< t tlI -PA, IV-PA#^fi 

ir&) , xiv-PA©»swjiD*dj»sn , rK:»*©r, 

T 0 Sfc, IX- PA-XV-P AttXVI- P A, WAtf 
rSJROPA-^a*-^*Y>0 0 4 (Sffl®tt) ^JS 

ltv'T y ;i/ b ^ >x ^ x ^ -if ^ ^ h 

[0 0 5 4] It Ctlh I - P A — XVI- PACOM^ 
»a°;W^^N»THPLC CSil«: 5 0mM 
S^K- h yxWS> (pH7. 3), T-feh-b y 
;W0% (0^)^50% (300 5>) (DV—T&^V 
^> h] M^^R^ffll^cHPLC C^Stffi : 
0. 0 2% l-7^y-^tfl0 0mMft8-F 

yxw^ (pH4. 0) ] &c«l, -en-eno* 
H7tc*ow*^-r 0 1 -pa, II- PA, III 

-PA, IX-PA, X-PA, XI-PA, Xll-P 
A, XIII - PA, XIV- PAOMS^TCCt^To M 
HSS^HQK I -P ACD, 01 OS^H 1 1 ten 
-PACD, HI 2SC^01 3 5CIII — P A CD, 0 1 4 CC 
IX-PACD, EI 1 1 6 KX- PAO, H 1 7 CC 

XI-PA©, [Ml 8 tCXH- P A(D, H196CXIII 
-PAcd, H2 OCCXIV-PACD^P b>KBBEaft* 
( 1 H — NMR ) ^^.^b;l/^^T 0 Orte, 1 H - NM 

RrcDft^>:7 bfiti, f F7y^;k>7>*iiiL 

fc£^<Z)3 7°C, M7lc*rcDT^ F^^Wd b> 
CDft^>7 bffi£2. 2 18ppmiltiWc 0 I 



(12) 
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9, HI 1, 013-15, 017-2 0tCtel^r2. * 

2 i s p pmfci^nsv^tiw ^mm^cm^tc 

[0 0 5 5] (I -PA©ff4) 

1192. 7 (»a#WCtJ;£) 
1 H — NMR 4. 556 (H - 1 , GN-7 K 
2.0 6 7 (NAc, GN-7) 

Wm.f& Man: GN = 3 . 0:2. 5 , G a 

liFucttil 0 

[0 0 5 6] (lI-PA(D^tt) 10 
1 3 9 5. 4 (W«##TtCj;&) 
1 H ~ NMR 4. 541 (H-l, GN-5' K 
4. 556 (H - 1 , GN-7), 2. 040 (NA 
c, GN-5' ), 2. 0 6 6 (NAc, GN-7) 
fflffljS Man : GN = 3 . 0:3. 5, Ga 

liFucttiU 

[0 0 5 7] ( III-PACDM4) 
frf-M 1 3 9 5. 5 (W»WtK:J:&) 

1 H — NMR 4. 527 (H- 1 , GN-5), 
4. 515 (H-l, GN-7), 2. 045 (NA 20 
c, GN-5), 2. 067 (NAc, GN-7) 
mm.f& Man : GN = 3 . 0:3. 5, Ga 

liFuciiiU 

[0 0 5 8] ( IX-PA«) 
tt^M 1 3 9 5. 0 (S«4Wf«:«tS) 

1 H - NMR 4. 5 5 2 (H-l, GN-7' ), 
4. 535 {H-l, GN-5), 2. 046 (NA 
c, GN-7' ), 2. 0 4 6 (NAc, GN-5) 

Man : GN = 3 . 0:3. 5, Ga 

liFuc lifts Uo 30 

[0059] (x-p Acomm 
fr^m 1599. o (wmfrmcxz) 

1 H - NMR 4. 5 2 8 (H-l, GN-7' ), 
4. 54 9 (H-l, GN-5' ), 4. 5 5 7 (H- 

1, GN-7), 2. 028 (NAc, GN-7' ), 

2. 0 3 8 (NAc, GN-5' ), 2. 0 6 7 (NA* 

7' 

GN (£1-6) 



5' 

GN (£1-2) 



4' 

Man (a 1-6) 
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c, GN-7) 

WffliS; Man : GN = 3 . 0:4. 5, Ga 

liFu cMU 

[0 0 6 0 ] (XI -PA©W4) 
5>^fi 1 5 9 8. 0 (WM«*rK:<fcS) 

1 H — NMR 4. 54 6 (H-l, GN-7' ), 
4. 5 15 (H-l, GN-7), 4. 5 29 (H- 

1, GN-5), 2. 045 (NAc, GN-7' ), 

2. 065 (NAc, GN-7), 2. 045 (NA 
c, GN-5) 

mm.f& Man : GN = 3 . 0:4. 5, Ga 

liFu c»iL D 

[0 0 6 1 ] (XII-PAOM4) 
5>T-« 119 1, 5 (SM5>tifCcJ:^) 

1 H — NMR 4. 54 2 (H-l, GN-7' ), 
2.0 4 3 (NAc, GN-7' ) 
Wm.$L Man : GN=3. 0:2. 5,Ga 

liFu cUMl> 0 

[0 0 6 2 ] (XIII -P ACDM4) 
5}?! 1195. 0 (WM#«fc:J;£) 

1 H — NMR 4. 5 3 0 (H-l, GN-7' ), 
4. 54 8 (H-l, GN-5' ), 2. 0 2 7 (NA 
c, GN-7' ), 2. 0 3 8 (NAc, GN-5' ) 
Hffi/^ Man : GN = 3 . 0:3. 5, Ga 

liFucBiU 

[0 0 6 3 ] (XIV-PAOM4) 
5>T-M 1 3 9 5. 0 (SS^Wfci;£) 

1 H — NMR 4. 54 5 (H-l, GN-7' ), 
4. 556 (H-l, GN-7), 2. 043 (NA 
c, GN-7' ), 2. 0 6 5 (NAc, GN-7) 
mmf& Man : GN=3. 0:3. 5, Ga 

liFu cBfcL 

[0 0 6 4] "H-NMRtCtettSW^ScDS-^ 

&£TIBjS (Yfc l l) ©ifcDr*)S 0 

[0 0 6 5] 
[ftl 1 ] 



3 2 1 

Man (£1-4)GN (£1-4)GN 



GN (£1-4) 



Man (a 1-3) 



GN (£1-2) • 



[0066] ^mMvmmmm&jttm&mmmmmtc -^ic^^mmmit^n^tcm, ms^^ms^mm^m 
sisff±»ff**tf i B»*s^tt*gw©y y so [0 0 6 7 ] mmmttezmmmm^ ate > 
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(fb6) KMl/ftUfcOWott), nam <fcWj 

mpc j: o urtas aba) tc-^ife^-s^ci^r^-s^ 
«, Ga l ©#S^t^Mtc, N-r-fe? h-y- 5 

>(-Ga 1 ((8 1-4) GN ((81-3) -) ©H6jg 

h 5 ><0«KM L«1e£ & (3 - #7 * r > if 

— fe'tgfbi (8 - N - T-fe^^^^^-tf 5 feWbi 10 

*IBS{c«tM-rciKJ:-3r. S (lb 6) tc^astts 

Ci^S (T. **f~> (Ohkura) 6, 'J^-^Jl 
%-frmmi?i3)\, ^"iX 1 'J- (Journal of Bio 
logical Chemistry), S2561, f 84 85^849 
01, (1981)). *§l^iS/c, Mitfi'>x 
fcT 7 0-f>f^- (Escherichia freundii) fi5R© 
X> F-(8-*^^ h^^-^-C^bf-SCiiCfcoT 

£>S (ft 6) K^g:5-a-sci^r#-s 0 &*s, tWTjtf 
*©tti8B*SfR© *> or 3 tit t * * 6 ©-c & J: 
i KMK&£<Hr? & «fc i » #¥J ii<tt8 o %&i±<Dffi 20 

[0068] sanrcuft* a yja^ ^ « 1 tr *> 

J: ^ L 2 »£Lh© ^ y 3 5f- •tfcDfi-^ftr «fc m 
1 => 6 ft £ ^ y 3 >- mt u * L/ < e* x * v ^ y 3 # 

lfcSKtt#{C|Sg^SSL-&t^, M^E*2 0°C~5 0 °C 
r, »*L<B3 7*C#VB(,>i5ft&. StD^K»#(CRg 

~5^mT7*S. &gaWO«Kff5Si6ffJtJ»fPli. Si 
SJKtW&£ 8 0-1 2 0 °CtCT 3 1 0 »MIo^ 30 

oepgosjsosass-^siEE. ph, wts?§«©ss 
*3&s«rcDSPB©t>(Dif**o<aa»j. ^ft&, mr©s 

*§£*\ & 5 (, » Eiinf* tr- -Y 4" >ScfMSfHPSr itu© 

SPtKffl t ^ ft 9 y a y — o /c«§i§ & £ «±a? 
©^ ic £ z tkmmft o *> ifcsstr tsar t > . sj££f& 

HPLCKJ;SM^tSL<«U6n5. 
[0 0 6 9] C 5 OfcSa-SSJKa^Jtt— *T*tCo#il 

•MIT*. 

[0 0 7 0] ( i ) GN©*&£ftH©&3£ 

%<>df---1z<DM& ! ®!-Cffiit-f&£, Gal, SA, Fuc 
tttflK J: 0 S ft 6 ^ g N it ti& 3 ft & t » . L fc^ o 
r, JSfE*^»M3 3 T ICGN ©<&#**££• L ft: fe©© 50 



#HPF 7 - 1 1 2 9 9 6 
24 

l»rft3>>K«c4. ±S6C!>aB|S»«t*fflt,>T C ©J5j££lS 

WfcRj&rntf. 7u©«wi©GN^i4g-r%ft^s; 
(fb6) tcfctf-S^&i, , l. , l 3 , l, 

c c-effl^eft-s^y 
att<Dffit»t>©**f*o<, Witti, ^?y-^-7^©/3 
h'>^— ff (ifb^x*tt) , aiu*«©/3- 

^*^^h>'y--fe' (^.fb^XUtt) , TJbxa^si?^- 

U77t'>I>^ (Arthrobacter ureafacience)^ 

*©->r y ^--fe' (y-^-Yf-x^a) , -?->»«©« 

'So 

[0 0 7 1 ] (ii) G a 1 <DS^Biift^«^<D3l^ 

— ff, a-^n^y--ecr>S^Wrmft-rSi, Gal 
©iHfe*5WTl>&^GN*>F u cRtMJ: DiSSft 
Ga 1 i*OS7DR(WJOGN/£WBiS3ftf 

CICDSlCBrtt, Ga 1 (D*S-&«S:*rtt^3iltt^o 

(X-K 2, 3, 4) (Di^e^irAS^if^^ 
tH^^ntf (m x +m' x ) ^0^1 

[0 0 7 2] Gal (D^tt^^^-rS^C^, S^«f 

->r'J^^ a-^n^y— ^ii8 - 1 , 

ycDfi^ft'TyBftrSc Ga 1 (DB»4S»t^ 
^GN^Fuc, RC«|sS^WaK/3 h^^- 
«K<torai*»IB3ti5&Ga 1 i*©«7C*iBflllO 
GNt*B«J:ij|!ft*3n&3W, ffll^c#M^/3-^^^ 
b^y-^^?Jn*»)S3ti»«cl^Ga 1 ±«<Dil7£7fa8 
«©GN?£Wttl«*3ft-rK»S 0 S*^^*, 
tt*S3i*fc», ««*MK:*W»Wa/8-^^bi/ 
^-^crymtLGa l^iSt^i, SEM»«M 
3 3TKGN*sS^Ufc*>©l^ti*CCtt& 0 Hu3^<DS 

Ga iS^rfi^^r^^ 0 iS-i 8 

>^f-V>7>-f Aft) *fflC=»fc»^ CCDSJStCi^r 
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<3-l. 3$S^r L/cGa 1 <DB^ft«, TSrfefcS (It 
6) &C*5tf£S»m' x , m' 2 , m' 3 , m' 4 

5feCDSJ!S~C, nii +m' t , m a +m' 2 , 
m 3 +m' 3 , m 4 + m' 4 frlXl> %>(DX:\ C 

to6£#;l^-t±££, jS — 1 , 4|g^L/cGa 1 CDfe^ 
fiHL TJtttofea; (ft6) SCfcitf S^ifenu , m 2 , m 

[0 0 7 3] (iii)SA©IS^ffiaiJS^«3«©9ije 

n-TtCgjSs&s-eiDffeCOGN, GaK FucBt-<ti 
ftU SA V Ga 1 M3 tCGN3&s*S 

$n%i^o rato%9Besti&©(3^c ate) <D^»n 

x in' x (x = 1 , 2, 3, 4) 20 
S^if^^traO, Ul^^toB (n x +n' x ) ifiO 

[0 0 7 4] S A (Dg^iS^^fT £ &C « , Soffit 

a^ftrfiMfc-rs. cosier, 

Sj£^WttM3 3TtCGN3^^Lft:*><DOli 

»»3h»ttl»SAOlS^fl[a3W«JE^**. 

a- 2, 3M^M9g%if^^*^Ba*<Z)a- 2, 3 

Bfi^UftiS ACD$g^f4g, TtotttS; 
at6) KZtJWSSKii! , n 2 , n 3 , n 4 #S£«arc 

5fc<DKJtE"C\ n 1 +n' 1 ,n 2 +n' 2 ,n 3 
+ n' 3 , n 4 +n' 4 sas^BeStiTl^S©^, 

a -2, 3*S^LfcS AOg^ftg, 
T%t>*3^ Ut6) K*»5««n' i , n' , , n' 
3 , n' 4 £S^T^£ 0 50 
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[0 0 7 5] i/c, S AJM^*JftW«K«Ji3nrii 
(ft9) XH tttl 0) K^StlS^yrfllWPWlIti 

mtf, se ate) cc*5^r, sAmwmm^ u = 

1 4 =m 2 =m 4 =1, »0©£#B0r*5, l*b*> 

SA©IS^a£l6^Sfe£* -Ttttoft, SSn 2 , n' 
2 , n 4 , n' 4 *8S&T&»^ *r3»«*i8-^ 

SlBT*(3EL/5-5««ti ( 1 z =1 4 =1, m 2 =m 4 
= 0), ( 1 2 = 1 4 = 1, m 2 = 0 , m 4 = 1 K 
( 1 2 = 1 4 = 1 , m 2 = K m 4 = 0 ) , ( 1 2 = 1 
4 =1, m 2 =m 4 = 1 ) <D4«#s*£„ SAtfJS^l 

wfcGa i tt^sn-rccgiaot?, cne4ioi 
ioiitl i finer *fttfs 

AQ^teH£&5£r£& 0 »cWi£c£ J: 5 a - 2 , 

[0076] (iv)Fuc CD#S^f±K<D&S 

uciFu ctCj:ora^StiTl^GNft:W«|^S 
n-rfC3SS3&s*<Dflb©GN, Ga K S AttlHSJ: 9 ISfc 

EK a - 7 ^ * / tfKt ?mt UFu c4 mik^ Z> b , 
fxtfc^MWl KM 3 n T tC G N *s U ft: fe <D CD I ^ T ^ CC 

TuOttil^D qe - 1 , 3 (B-^Oft: F u c 

K rato^SC (fte) cctetfSoKKP! , p 2 , p 

[ 0 0 7 7 ] «i8(DS7e*SSOGNCCa- 1 , 6g^U 

fcFucowto-r&feftjj; ate) K*j»ssafcqtia 

-1, 3/4tt^W»Wfta- 1, 3/4-73^- 

/s s^ry 

y—tf (SS^tt) 0?M^f?rvmtTSi, GN 4 Ga 
K SA, 3g^L/cFucWS3na 
ifi, a- l, 6$^L/cF u c »S ^n^t^rfl 
3*5(2-1, 6^L/cFucifcot^^ t& 

[0 0 7 8] Jfc N-T^^;b^^ h-y* ^ >M«iICD 
Fu etc BSC (ft6) -Ca3ft£ft^fi^©ta^fc, G 
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-1, 2fi^UfcFuc©fflIB, 2lS^tl 
[0 0 7 9] ( v) tiiJtffjgCD&Sg 

mmmft<DMmt?j:&mm^ ate) ic&wcr&mm 

r*4ft6tf, ±i£co ( i ) - (iv) <D*g*J:0€<D« 

( i ) fcJ^TGNOfe^rfi^ -f&fr^S; (its) t<c 10 
teWSfflKli , 1 2 , 1, , U jWtOESti* ±JC 

(ii) tcj^-CGa l©JHi^a«itt^«S;, T&toft 
S (ft6) tCfeWSni! , m' ! , m 2 , m' 2 , m 
3 , m' 3 , m 4 , m' ♦ _h#B (iii)tcj; 

oTSA©IS^^&tt^B«, Tttto^S (It 6) 6C 
teW-S^ISn! , n' 1 h n 2 , n' 2 , n 3 , n' 
3 , n 4 , n' 4 ±a (iv) fCj:oTFu 

cOfi^ffift Ttefr^ OffcB) icW^fiq, p 

[0 0 8 0] ^^CD^O^JCDfli^fCte^T 20 

CH 2 OYi 
Q 
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SKJMTS. Wilt 7^ h-N-tf*^y-^{J«« 
CD^jl7E^CD2«Ga 1 ( /S 1 - 3 ) GN^rWO 
B*^ftS*S CM. If-/ (Sano) 6, ^O^f^>^ 
X If ^->a^Jl/ 7*27^5- If^x 

>>— X tf USA, 1894 185 12- 

8 5 1 61 (1 9 9 2) ) , Z<DmM&mi>ti&, & - 
1, 3*6^LfcGa 1 ^fffiTStt©GN©**iltRW 

WrAHH-TSi, Gal ( £ 1 - 3 ) GN4 feofts^a 

BffiSl^M&^Ga 1 (IS 1-3) GN&^trttT** 

jtSBE^ttTiES (ftl 2) : 
[0 0 8 1 ] 
[ftl 2] 




NHCOCHs NHCOCHs 



ZsO 




[0 0 8 2] (S*. z t , z 2 , z 3 , z 4 , z , , 

^Wius (fti2) KtisnsiM^ 



8$ Gal^SA, F u c sWlB^OfcfeOt)?? 

[0 0 8 3 ] 
[*2] 

2 



^ U zfffi z a z 2 z 3 z 4 z 5 z & 



XVII 
XVIII 



H - GN H /3 — GN H 0 - GN 

H £ - GN £ ~ GN 0 ~ GN H /S - GN 
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XIX : 0 - GN 

XX : Q-GM 

XXI : /3 — GN 



[0 0 8 4] cn^co^y dltfe^Ud^I -XlVilH 

« &c , *sii$<d i as ft £ i > mm um^ciOT* 
5, fete, *»Wo#Scc*5iirtt, jBffliaoifiSft* 

fficD?j?£, W*tfNMR*CCj:^r&iS* 
[0 0 8 5] *«WO*ffiKffll*SK3lgH*Si»T* 

({t9) x^s Cfb i o) tg^n^ftotu^s 

f ITfeil^ #J£tf, I -P A —VIII- P A^MT 
S; (ft 6 ) &C*st>T, 1 1 = 1 3 = 0 , 1 2 = 1 4 = 1 

r* £2*811, Xf*S(ft6) tcte^T, l i =0, l 20 
2 = i 3 = l 4 = i^**3*«©««©»*fK:WK:W 

WUil -PA— XVI-PA*^WrS*^ 

[0 0 8 6] 

[0 0 8 7 ] KSfeF'J 1 
TfjflgCD^ U ^ 18 VIII- PA (PA-^a # — x A > 0 
1 3 , SlStt) 2 0 0 n m o 1^50 mM V >ftf- # 

*>86««i8 ( p h 5 . o ) *r[iW^awiS*©iS - 

OmUt 3 7 o CfcrmftLfc 0 JgJSitO— g|3^:H P L C 

SIB«*1 0 0 W5 jWtfflLtSlStffiStfft:. & 
KRSlHK^HPLCKftL, I -PA (2 2, 4 40 
, II- PA (42. 5#) , III- PA (25. 2 
ffl»b/c 0 &3b\ HPLC©*ttBTEK 

[0 0 8 8 ] : L C 6 AM (AB^fBJr) 
^7^A : M\JW*sr (4. 6mm0X25O 

mm) (SSBtt) 

iSitit: 0. 03 5%l-^^/-W$tfl00m 
MSB-hUx^7 5> (pH4. 0) 

: m*«m»R f - 5 3 5 (mmtim) tcxm 
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e - GN H £ - GN 

& - GN H |S - GN 

/3 — GN /S - GN £ - GN 



2 0 n m, »MSfig4 0 0 n mttffi 
SfEiS : lml/» 
*7ASg: 4 0°C 

[0 0 8 9 ] ^&C»»Lfc3«©*y dfftl -PA, II 
-PA, in -PA*AP I - inMfcSMffSI 
>.xjl^- • t^>Xtt) ^ffl^/cllM, 4 0 0 
MHz^oh>W^i!|gg (:/;l^#-tt) KJ:S 

[ o o 9 o ] y =f»o«itt*«Tcc^r i , M&c, si 

8&CJfH9CC I -PAO, Ell oa^Bl 1 CCII-PA 
CD, HI 2 2^131 3&CIH -PA© 1 H — NMR^^ 
^WL^TprTo 1 H-NMR'CCD{t^>'^ hffl 

? h U?c£^(D3 7 °C, * 

2.218 ppmiltSlfc H9, HI 1 , 113 

&c4sivr2. 2 i 8 p pmtci^na^^tw, ftSB 

So 

[0 0 9 1 ] (I -PACD^tt) 
ftfi 119 2. 7 

1 H - NMR 4. 5 5 6 (H-l, GN-7) , 
2. 0 6 7 (NAc, GN-7 ) 

Wffijjg Man : GN = 3 , 0:2, 5, Ga 

liFu cBft&U 
[0 0 9 2 ] (lI-PACD%tt) 
1 3 9 5. 4 

1 H — NMR 4. 541 (H-l, GN-5' ), 
4. 556 (H-l, GN-7), 2. 040 (NA 
c, GN-5' ), 2. 0 6 6 (NAc, GN-7) 
M)S Man : GN = 3 , 0:3, 5, Ga 

liFu cUML a 
[0 0 9 3 ] ( III-PACDM4) 
OTi 1 3 9 5. 5 

1 H - NMR 4, 5 2 7 (H-l, GN-5) , 
4. 515 (H-l, GN-7), 2. 045 (NA 
c, GN-5), 2, 067 (NAc, GN-7) 
WIMS; Man : GN = 3 . 0:3. 5,Ga 

liFu cUMlso 

[0 0 9 4] Sets, ^-NMR&CfcWSIIgiacr^S-^ 
E^TIBS Wfcl 1) cDiteDr*a o 
[0 0 9 5 ] 

Cftl l ] 



(16) 

& - GN H 
0 - GN & - GN 
/S - GN |8 - GN 
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7' 

GN C/31-6) 
5' 

GN (01-2) 



GN (£1-4) 



4' 

Man (a 1-6) 



■Man (a 1-3) 
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3 2 1 

Man (j81-4)GN <£1-4)GN 



GN C^l-2> 



[0 0 9 6]; 
(1) I — PA— VIII — PAtD^St 

mtmi rfffc i - p a, ii- pa, in- pa £, m 

StDlV-PA (PA-y^^^x-fyO 1 6, Hgjg 

tt) , v-pa (PAfbwwiai oo. l, tpmtm 

tfc) , VI- PA (P AitfIWi* 1 0 0. 2, cpSS^ffi 
tt) , VII- PA (PA-^^^?x>f>0 12, I 
fS3§tt) , VIII- PA (P A- 1/ j Is 0 1 

3 , mmm±) ^umoi *^te»^iR**fl= i k 20 

THPLC&C#fcUfc (HI ) = 8ttCDPA{b*ydWf3W 

[0 0 9 7] (2) I -PA-XVI-PACD^it 
XVI^PA (PA-^^^x^yO 1 4, SffiiS 
tt) lnmo 145 0mMV>l ^x>i»«i(p 
H5. 0) tt«flWS»tt©ai^S/»J«a3fei8- 

N-r^^i^i^-y^ -y— y y>*f-tt) 1 

3?>f ^NSrffllifcHPLC C^itffi : 5 0mMH^-b 
yx^7 5> (p H7. 3 ) tp, Ti2 b UJl/7 0 30 
% (0 5>) ^5 0% (3 0 0^) (D'i^r^^> 
b, *©tttt*ttl£PJt; (J5TF\ ^fr2iW5) ] 

KtftS* i o ows^wfflABiorsjfii^si*, i 
-PA-xvr-PAOS^©*IB»Lfc 0 MflB^W** 
fl=2JCJ:4HPLCJCfltLfc B ^^i-h^02^ 
"Tc 1 3— 1 IWcmiii^^y'y^^Bls 1 , 18-2 

3^cmm^^y^^^^>2, 24^-2 9 ^c*§m 

tS77*">a>3 t 3 2^-3 8 5HC}§ tH T ^ ^ 
->3>4, 4 25}-4 6^CgaiT577^^a>5CD 40 

T^lTSCiOTt, mlRCDlv-PA, V-PA, V 
II- PA, VIII- PA, XVI-PACD^ff2CDHPLC 

t^&CD, 1-&b^iv-PAiHS§hfc 0 Ritat, 

CD, *r&fc>^ I -PA, V-PA, VI-PA, XII- 
PA<D4«©ffl^£EIS3ft* 77^a>3BM3 
337&CGN#2fflfe£Ofcfe<iD, "T&fo^II-PA, II 50 



1 -PA, VII -PA, IX-PA, XIII-PA, XIV- 
PA<D&m<DM&ti9±m%.$ti. 77^>a>4ttM3 
nTKGN#3ffliie^Lfcfe<E>, -rarfofevill-PA, 
X-PA, XI -PA, XV- P A©4acD^f9i|Hl 
5££to, y^&isa >5CD4 4. 05>oe-^^M3r? 
7CCGN:W4ffl*S^Lfc*><D* Tftfo^XVI-PAiKI 

[0 09 8] 77^^a>l©l5. 4^©fcf— #(IV 
-PA) ^#^a>5©44. 0 fcT- & (X 

VI-PA) A;WN 4 ^^>f7 a R^UfcHPLC 

xW^> (pH4, 0 ) , *<Dflbtt*# l ilHD 

(«r, *ft3i»t) ] temistcm&Tb^ti^tii 

2, 05>, 15. 75><Dm— ^-^^btc 0 
[0 0 9 9] :7^^>a>2£, ^fr3CDHPLCCC« 

Vl-PA#si 1. 2#fc\ Xll-PA#si 2. 
85KC I-PAW15. 2d5C, V-PA*!2 0. 7 
#GC^aSftfc 0 CCO^^^->^H3CC7^-r o y^^is 
3>3^fflOHPLCiCft1-5i, XIII-PA^ i 
5, O^GC, IX-PA*S16. 8#Ct, III-PA3W2 
5. 2 5KC, XIV-PA^2 5. VlI-PA#S 

2 6. 7 5KC II-PA3W4 2. 5 5KQ§m$tlfc 0 C 
CD^^* — >%EI5CC^-J"o ^#^3 >4£ s ^ft3CD 
HPLCCCfjrrai, XV-PA3W10. 4^CC, X-P 
A3&S13. 35HC XI-PA3&H7. 65KC vill- P 

"To «_hcDJ:^^Ur, I PA-Xvi PACD16S 
cop Ait* y ^ifc»llt4c:£^»fc B 

ffofc B $fH»U r|#6ti/c I -PA, II- PA, 
III- PA, S^'mMCDiv-PA, V-PA, VI- P 
A, VII- PA, VIII- PA, XVI-PAZW^WMt 
U *CE)t-^(D*fflfl«fttt«rSCiCC<fcO, H2 
©15. 4^<DtT— #3rIV-P A£, H2<Z)44. 0 53^ 
(Df-^4XVI-PAi, H3CD11. 2 5>tDt:-^£: 
VT-PAi, H 3 CD 15. 2£H0t: 0 — I -P A<h, 
H3CD20. 7^CDt*-^*V- PAi, 04(7)25. 
9#<Dfc"-#£viII-PA£, H5C02 5 . 2#<Dfcf— 
-PAi, H5CD26. 7 5KDfc;-^£ VII- 
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PAi, H5042. 5^<Z)t°-^^n-P A4[H5£L 
fc c a/c, H3012. 8^t^^icwir(j;, 

VI-PArftSCi, a^flfeCD3aWJco{igtc^tiJT 

[o i o i ] eaob'-^tcMLTti, 

5>Ob"-^JCOl>TG£, ^^^->3>3<D— aSSfl - 
1, 2te^#SWairp^MS*/3-N-T-fe^;V^ 10 

s ~ y-*?r3E:MW fcur*tt 1 OH PLC KGW 
^i25, 2 5> ( III- PA) 4 2 6. 7» (Vll-P 
A) Ob^^g^L (J)II*»)BSht*Wni -P 
A, IV-PA#^/$T& 0 ) 2 5, QiJOt:-*©** 
fln*#JB3ft^C»£<Dr OB) , £02 5, 9^0 

[0102] ^Ko&^ti^notr-^i'J^WJKa* 
o £ - n - r *fe ^ 201/ n if ^ - -cas^fiW fc o , 

^ff2©HPLC5Cflt^ M3n7KGN^lifi^l 
fcjB^ML^c ^B(L/ft:iii^**fr3<DHP 20 

LC&C#£0^+JtU/c o -eofeU, B4O10. 5^CDt° 

-^sv-pa, vi- pa, atfxii-PAasjfeffls 

ft/cOT\ I£b 0 -#£XV-PA4IHI5ELfc 0 0*K\ 
H4013. 3^-mi-PA, V PA, & 
CjeXlI-PAsSSIftmsnfcOOr, tt^^4X-PAi 

PA, VI-PA, aCjeXlI-PA3&s«tUJ3tl, ttfcr-* 
^X I — P A 4 [dJ/eL/Co IoJSCC, IM 5 O 1 5, 0^0 
t 0 -^6V- PA&tfXlI- P A#*fettJ3ftfc©t?, 
ftb # — #£xriI-P AilBj^Ufco RfilCC, 05 Ol 30 
6. 85>Ob-^6vi-PA&£>XlI-PA^ft£ 

n/cOT, BEtT— ^*3X-PAiEfS0fc o PlfiStC, K 
602 5. 9^©t^^t) I - PA&tfXH- PA^ 

^m^n/cor, ttfcr-^*xiv-PA4rajeo3k. 
[0103] mtmi3 

(1) 4*i*T->TnMS*OPA>ffc^Xvi-PA (PA 
-^^^fx^>0 04, SffiSttSS) 8 5 0 nmo 
HC, 2. 5/xmo 1CDCMP-V7;H (V?^> 
5' -^sfcXft-N-TtePfryj^* CMP 
-NANA, V^V?±) *fln£, 0. 5%f'J F>CF 40 
-54M012, 5 mM* n y (p H6 . 
8) tpr, 0, lU©7 9HFiS*©2, 6VTU^ 
(^-y >#-^>;W Ati) 43 
7°CtCT 3 6B?raSJS3ii/c 0 jfttp, 16^5*1 2 4H# 
raW*r\ S£»CMP-NANA^2. 5 am o 
l-ro»3[|DLft:. #tfc, StJSR*, ^7 7 f^XG- 

(7 7;^rtt) gc#>wt\ l OmM^t. l o o 

mMCDM7>^^A (pH8. 5)0^^y^>h 
«Uc e i§fflB#05^ illmol353mo 50 
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«lB6 4 6nmo ITSot EWKL/fc^T V ^MSIt 
5 0 0 n m o 1 * 5 0 mM y >BM»«ift ( P H 7 ) tp 
T\ 4. 7mUO^SfIifi*^7^^-^ (V^vtt) O 
??fiET\ lOOUOW^y^A f^Fn^fX (Da 
ctylium dendoroides)S3fcO# ^ ^ Xt + J/^ if 

ffilltiSBgtt) 3 7°CKT2IISIffltiWfcU HtC2 

5 0 UO/3 -i3~r9 b (M^tTfi*, JK#M 

tt) £flPx., 3 7°CT5. 5^lfflSlB*l*»yt- #Cfc* 
5NO*B^fct h y ^ ACCTMJSSOp H^rft 1 lie U 
/cO^, 2 0mg©**{fc*')*tf'J , 5A (NaBH 

4 ) *KW%-, iat3 0»BMWc o BC30mg© 

R*7ACC*tffc 0 gfflBO. l%:/£^-;k 0. 0 

5% h y 7Ji/*nft»tcrm^ 3 o#&qgm*ray-f 
>b-^£HJRU/c 0 f#e»nfc«f«tt, XVI- P AO a 
-MantC/3-1. 6^LfcGN^Ga 1 (Ciotg 
S^ntl^feor*^ !JRltt3 0 0 nmo It?* 

[0 10 4] ffen/cSIfii(0^25 Onmo 1 * 

5 0 mM^x>|tiifK« (pH5) , 5 0 mM D- 
(+) -iJv9YS-\. A-H? Vis CD - ( + ) - 

qalactono - 1 , 4 -lactone , ^ A #1±] 
tp, 2, 5U©W«N-7-fe^;^>3^^^ 
(^-y rj#ffcOft:. 3. 5BSIHIEl£3 

±Ltc a m.j£M%:^y rf-^XG- 1 5^7^AtC^ 
tf\ Ift^OftO^ TIB^f^HP LCiCT, M3^TCC 
^Ott^GN(DiiCj:ot, Effl5M (GN3&sio*fi 
^Ltt^) , H5>B (GN^2 ^ISaLtl^) , H 

3? — >4H2 1 &CtkT 0 
[0105] HPLC^ft 

ish: Lee Am (mmmim) 

T-^t^"^*' (Asahi PAK)NH2P~5 0 
(6mm*xl 5 0 mm) (JfiffcJSStt) 
i§g|r«A : 7 5%T-fe h y^$W5 OmMfFM- 
h y x^;l^7 5 > (pH7. 3) 

mmmB : 5 0%T-fe h y^W5 OmMSS- 
h y x^;^T 5 > (pH7. 3) 

m& : 10 OKBjg?: 1 0%^6 2 5%iC_htf^,^ 

#m : ^*^mi^R F - 5 3 5 (»3t«ff3f ) tCT» 
S&S3 1 5 n m, m3t»fi3 8 0 n mTt#m 
ffi>m : lml/» 
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^77AfiS: 40°C 
[0 10 6] %ti^h<Dmft% 7 . 5 U(DMft¥&^<D 
(3-t!H7 (JK^fJIi) &CT3 7 °Cr 1 5B$ 

LftiCD^, TfS^ffHPLCCCT, Hi^ACDJSj^»6 
XII-PA (2 3. 65» M^BCDSlS»e>XlI 
I - PA ( 1 9. 4^) , IX- PA (2 1. 4^) , X 
IV- PA (3 1. 3») 4, l»CC!?gl£:!ft[*6XV- 
PA (18. 9 5>K X-PA (25, 4 5» , XI- 

pa (33. 45» *^n^n^u/c 0 io 

[0 10 7] 

[0108] :i»3D5ft, ix- P 

A, X-PA, X I - PA, XII-PA, XIII -P 

a, xiv-pa^ap i -in mmmm o*-*>x. 

if-fx^Xtt) *ffllifcMK3*\ 5 0 0MH 
z^nf>SI^ISg(H**«) (X-PACD 

tc 0 

[ 0 1 0 9 3 U rffloftttftJiaTK^'i-, JgK, 111 20 
14&CIX-PACD, 01 5ROll 6&CX-PACD, H 
17KXI-PAQ, HI 8CCXII-PACD, 0 1 9 tC 
XIII -PACD, i2 OSCXIV- PA<D7°U h 
ftR* ( 1 H NMR ) (DX^Z h)l%7Tk~f 0 frfc, j|J6 

7t FXWfc?^ 218 

ppmiltllfc 1214, 15, 17-20CCfcl^ 
tT2. 2 1 8 p pmKI?»h5^^W, ftSPSffiK: 
ffili/c7i2 h ^JV^U h >©i/^tJbr$)l) D £ 30 

ft:, 1 H-NMRec*5tf-S||«acr)#-^«S; Offcl 1 ) 

[0110] (iX-PAO&tt) 

1 3 9 5. 0 (Sfi^WfCiS) 
1 H - NMR 4. 5 5 2 (H-l, GN-7' ), 
4. 535 (H-l, GN-5), 2. 046 (NA 
c, GN-7' ), 2. 0 4 6 (NAc, GN-5 ) 
mm.f& Man: GN = 3 . 0:3. 5, Ga 

liFucttL 

[0111] (X-PACDifttt) 40 
frf-M 1 5 9 9. 0 (MfcWffccfcS) 

1 H - NMR 4. 5 2 8 (H-l, GN-7' ), 
4. 54 9 (H-l, GN-5' ), 4. 5 5 7 (H- 

1, GN-7), 2. 028 (NAc, GN-7' ), 

2. 0 3 8 (NAc, GN-5' ), 2. 0 6 7 (NA 
c, GN-7) 

mm.f& Man : GN = 3 . 0:4. 5, Ga 

liFu cffiteU 
[0112] (XI -PA©fttt) 

1 5 9 8. 0 (SM^WCCJ:S) 50 
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1 H - NMR 4. 54 6 (H-l, GN-7' ), 
4. 515 (H-l, GN-7), 4. 529 (H- 

1, GN-5), 2. 045 (NAc, GN-7' ), 

2. 0 6 5 ((NAc, GN- 7 ), 2. 0 4 5 (NA 
c, GN-5) 

*gffijS Man : GN = 3 . 0:4. 5, Ga 

liFu c^teU 

[0113] (XlI-PACr>«jf4) 
5)^1 119 1. 5 (KM^WCC <££) 

1 H — NMR 4. 54 2 (H-l, GN-7' ), 
2.0 4 3 (NAc, GN-7' ) 
mm& Man : GN = 3 . 0:2. 5, Ga 

liFu cttflGU 

[0114] (XIII -PA«tt) 

1 3 9 5. 0 (Sa^WCCj:^) 
1 H - NMR 4. 5 3 0 (H-l, GN-7' ), 
4. 54 8 (H-l, GN-5' ), 2. 0 2 7 (NA 
c, GN-7' ), 2. 0 3 8 (NAc, GN-5' ) 
»K Man : GN = 3 . 0:3. 5,Ga 

liFucafcU 

[0115] (XIV-PACDM4) 
frf-M 1 3 9 5. 0 (Mfi^WtcJ:^) 

1 H - NMR 4. 54 5 (H-l, GN-7' ), 
4. 556 (H-l, GN-7), 2. 043 (NA 
c, GN-7' ), 2. 0 6 5 (NAc, GN 7) 

Man : GN = 3 . 0:3. 5,Ga 

liFu cBiL 0 

[0 116] (2) I -PA~XVI-PACD2^7UV^ 
~f 

I -PA-XVI-PACDl 6»Dtf y =fiB*&5 0 0 f 
mo 1 f^t>^^2S^^W^; :/ 
RW^/cHPLC (igfl: 0. 02% 1-7^7 
-;b£r^£j? 1 0 0 mMSl- h y x=fjby ?>( P H 

4. o) , *<Dflte**fti irat («t, ^ft4ii 

y&u^y y'ZftJ&LtCo 0 7&C^<D0£^Vr o m*p, fflt 
U l«(^fr2tCi-5HPLCWt-hiSBM 
[0117] *SSM4 

h lRU^v b 2*fflK0ft: (J|3, J!4) . ft 

*y, hfcMsn^y^iiv-PA, sy : vn- 
pa, viii- pa, xvi-PAttHirai©»Fajitti!<Dfe 

CD^rffll^c. *yrf»V-PAaejfVI-PAttWaotti 

Sifr£S?<Dk<D£ffluft: 0 * y^fsBix-PA— xv-P 
AtiiUfe^otciBtgcD^rS, x«*y ^lixvi- pa* 

r^M*^»Oft:*OJ:>3ll*«2- (2) CCIBttO 
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[0118] * 

St 3 ^^M CDrt© (10 0 @5» 

M (ml) 



t'J^II-P A—VIII- P A CDjg-aiSM 0 . 1 
(§ 1 pmol/ju 1 ) 

2jft : 2 5 OmM ^x>KttfK* ( p H 5.0) 0.4 

3^:50U/ml TfrXU^ZZ— ^I/T77^>X 0. 5 

4^:15u/ml tfvl/^fc* ^ffiS*a - 2 , 3 *sT V *f 0. 5 

5^:5 U/ml Irf>^£S»S*/3 - if 5 >? V U 0. 5 

6^:5 U/ml BJl»lffi*iG -ii^ZY is >& 0.5 

7«:100u/ml tf^WJ|ffi3fe/3 - N - T^Fll 0. 5 

8?f:10U/ml VisWM&Ma-'3ais#— fcf 0. 5 

9jS:lU/m1 SS0»Sffi*a!-l f 3/4^3^'^-^ 0. 5 

10*& : 0.035% 1 -7^y-;PMl 0 Omi^M- h r JX^;l/ 10 0 0 
T5 > (p H 4.0 ) 



[0119] 








JS fa 






(4. 6 rrm<£ x 2 5 Omm) 


1* 


[0 12 0] 


SS5 38S [»4] 
g? 4 * * F- 2 CDWS (10 0 H#) 
1* * 


flSI (ml) 



II: tynfl-PA- xvi- P A(DU^m& 0 . 1 
(S 1 pmol/M 1 ) 

2jg:2 5 0mM # x ( P H 5 .0 ) 0. 4 

3$: 5 0U/ml r^XU;^^- ^l/777^x>X 0. 5 

y if 

4$: 1 5U/ml ^1/^714*^-2,3^7 y^i2' 0. 5 

5S: 5 U/ml »$»ffi*^ #5 ^ h ^> if 0.5 

6i: 5 U/ml iUlSfclffi* Q-iiv 9 Y%s¥—*& 0.5 

7«: lOOu/ml «?^WJKft3fc/3 - N-T-fe^Jl/ 0. 5 

8*:10u/ml ^f*Jia*a-7a^y— B 0. 5 

9«:lU/m1 TOBfi*a-l,3/4^r35>^-^ 0. 5 

lOffi : 0.035% 1 0 Oml^K- b r JxW 10 0 0 

T 5 > ( p H 4.0 ) 

111 : 0.07% 1 0 Oml^M- h 10 0 0 

T 5 > ( p H 4.0 ) 

12- AS : 7 5% Ti2 h 'J;^f 5 Orrfifi^- h 'Jx^ 10 0 0 
> (p H 7.3 ) 

12- BI : 5 0% T-fe h~ h Orrt^M- h f i^W 10 0 0 
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7^>(pH7J) 
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[0121] 



it m sh « m a 



^77A1 : ^Ol^ *j % % 4 y°R ( 4 . 6mm0X25Omm) 1* 
^J7A2 : rtforty ZZjy'N (4. 6mm<£ x 2 5 0 mm) 1 * 



[0122] mmws io 

XXIII CC^Sna feOKSAsW 0-^5 ffliB^Lftifltifi* 

LTl^ 0 SACDg^lt^SE tat je^astrcj: 
ate) r?m$ft&mmr?fo&tc&>^ 

[0 12 3] ( 1) 

•)'>7i';^> dEBJfitt) U^tF7^>M N 

tc 0 mp A{tmm% lomMn; x-mmmmm ( p h 

9. 0 ) t¥«{t Lfc D E A E - F 3^-;!/ 6 5 0 M* 
7A (18 mm</>x 2 5 0 mm, JKV-*±) tCffiU N 
aC 1 ODffiAftO — 1 0 0 mM(D^7yx> hTjgttJL 
fco Cft&Cj;^ P AffcHllB WKS a^0~4fl 30 

fife l icmfr* 2 l temft* tm l . 

1 0 OM^r-en-eni^ta^^An^^:^ (Cosmosil) 
5C 13 AR (4. 6mm*x2 5 0mm, 

^l^cHPLC [j§II: 0, 
y-;^f 5 OmMW- h yxW^ (p H5 . 
0) ] fctftLfc, S A*HMte^Lri^Bi^64 0 
:5><Dfc:-#*, S A3&S2fflte^L/fclB4>*>6 3 8;J3\ 4 
853\ 7 2#<Z)b°-^*#mU HfCTIfbA^NH 
z P5 OtffllifcHPLCK^^trffiiSLfco SA3&S2 40 
®T?4 8#©H#Q3BII*A, S A^2fflr 3 8^<DB 
5>CD«it*B, SA^lfflr4 0^JOBB»O«i*C, 

«*^S*1 0 0 m 1 K»3EpO, f>^biLfc B 

[0124] (2) Aommmmkm 

(SJ61) t>^5uHC2S4MK 3I4m 
K 5*4 u 1 iSSS*3 u 1 *£JD;i, 3 7°CtCT5H^ 

r B isj^^i±/c D jsjs**i oo°cri o»«HiL/fc», 

2<i l**frl©HPLC5crd«fOfti. 50 



(SJS2) *^>y;l/5 Hi HC 2*4 m K 5*4 m 
K 7*4 w 1 i^g*3 jtd 1 SJnA, 3 7°CtCT5ff$ 

rara£3i±ft a ®£** 1 0 0 °cr 1 o^iu/c^ 

3**2 5**2 Ai l^»PLHfC5B$^MJSS^ 

ft. jsk** 1 0 0 °cr 1 o^iiwi 2 m 1 *pj 

«teHPLCfcT»WO&. 
(Jgj^3) ^>^Jb5 m KC2*4 u K 4*4 m 
K 5*4 7I4M», 3 7°CiCT5^ 

SE£-tfft: 0 JgjS** 1 0 0°Cr 1 O^ISiLfe^ 3 

**2ai, 5**2 m imDuvmc 5 B^HjSlSS't* 

ft:. K£B** 1 0 0 °CV 1 0^1L/ct, 2 m 1 *H 
«£CHP LC6Ct»Sflfc. 

[0125]feS:SEl CDSJS**^W^S i , 
»tt*<D«UJWFraJ:0vill-PAr*r>fc o ISilAOG 
aUW-1, 4|^i»/3-^7^F^^t 

frfo^sjs irffli^c5*^cj:^T-r^Ti^*$nfcc 

1, 4t*^c Q LftisW^TJllWABiC Mfc6) Ktel* 
f 1 ! = iru = m' ! =m' 2 = m' 3 = m' 4 = q = 
Pi = P l = P 3 = P 4 = 0 , 1 2 = 1 , = 1 4 = m 2 

= m, =m 4 =li^3Wc a S(B2©JSlB* 
4»ff0fciC5, ^jag»B*(D»ffil^W <fc 0 Ill-P 
At$)o/c 0 W^ot, H4BAtt*5<3Dxxri<DPAft 

ft (XXII- P A) (Da - 1 , 3g^rML/(iMan(Z) 
WJ(D2oCDGa 1 CCS A*WUTl^ D ^frfr^ (ft 
6) tCfel^T, iii = n 2 = n' ± = n' 2 =0, n 3 
+ n' 3 =n 4 +n / 4 =l i^S$^/c 0 ^tC, JgjS 
3 0StS**^WUfciC5, *fiS»tt*0*UI*IHJ: 
^VI-PA^8 0%~C III P A*^2 0%r*^ 
fti 0 LfcsWoT, WSlABXXII-PACDa- 1, 3|S^ 
tML'tl^Ma nC0ffliJ<D2f@CDGa lcop^tca- 
2 S 6*S^L/cSA*W0ri^feO, , r&to%n 3 
K n 4 = 1T?*S4©3WB2 0 %t GN ( /3 1 - 2 ) 
Man (a 1 -3) ©GN^lWSGa HC a - 

2, 6*S^U/cS A^ffLtl^fe©, -T&to^n 3 = 
0, n 4 = lt$)§^©^fi8 0%t^^i^§tl 
/c 0 cn^^t^i, ABHSCDXXrvCCT^TIf^CD 
feCDCDP A>ffc!gji, XXVr*$nS«i§CDfcCD(DPAft 
ft i 4 *t 1 (DttX: m&m 1 3 ft tc c 

[0126] (3) BOttttfltitftJS 
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K 5*4 m 1 £^g*3 u 1 *jfjn£, 3 7°CtCT5Hf 

r H 1S^^ii/c 0 l o o °cr l o$M8HHL;fc«. 

2 M 1 * (2) iR«KHPLCKT4JWLfc. 
(Jgj£2) tf>^Jl/5 M HC 2*4 At K 5I4m 
K 7*4 m 1 £^g*3 u 1 *jfjP£, 3 7°acT5B$ 
r B 1S)^^-ti:/c 0 1 0 0 °cr 1 0#te»l/fc«, 

3*t2/iK 5**2 u ljjSlnUHfcSI^BISJfiS'a- 
fc. SIB** 1 0 0 °CT* 1 O^il/ct, 2 a 1 Sim 
«K: H P L C tc tMl/c 0 10 
(J5JS3) t^>^Vl/5 KC2*4 u K 4l4y 
K 5S4mK 7*4Ml*flD** 3 7°CfcT5B*IH 

sj^$^/c 0 miss* i o o°cr i ofrmmi<tcm, 3 

**2mK 5**2 m l«8SnOIEK5«FlfflSlB31i 
fc. J5tB** 1 0 0 °CT* 1 0»*fflL/fca, 2 m 1 *I*I 
ItCHPLCfCtMWc, 
[ 0 1 2 7 ] MJH : SJ£ 1 OSt6**^Wfr S 4 , 

fttt*©*ai^M«t Q vii- p Ar&ofc 0 Lfcj&^t 

MMBBA (ft6) tC^tl, = 1, =m a =m 3 = 
m' ! = m ' 3 = q = Pa =p 2 = P , =p 4 =0, 1 20 
z =1 4 = m 2 =m 4 =ltl)Sift£^lifc 0 
JgjS2CDJgj£**^WL/c4C6, £Jd»tt*(D»ffllS 
BJ:0VlI-PAr*ofc o L^ot, MilBi^S 
OXXIII (DPAfti (XXIII - PA) CDSSOGa 1 5C 
"i-tttoft^C (ft6) K*J^Tn a + 
n' 2 =n 4 +n' 4 -lt*5i^§ti/c 0 
KlE3©E(E**#«Lfc£C^ *fiBWB*©*ffl«F 
H<t0vi-PAtftofc 0 LWot, WIlBteXXIII 
-P A©2fgCDGa 1 <E>5 %a - 1 , 3g^t!MLt 
C^Man0l©Ga HCa-2, 6ig^l/cSA^ 30 

«^n 2 =0, n 4 = 1 i^3Wc 0 
cft&*JS^r££, BteilS (Dxxvitc^TW^CDMil 

[0128] (4) CCD«|*«S*S 

3SJMW4©** h l *ffli*rJMT<c«ff*ff^ft:. 
(StBl) tf>7^5/iHC2$4MK 3I4m 
K 5*4 u 1 £aKB*3 m 1 *»P£, 3 7°Ctcr5B$ 
fflJSJCBSiifco KJS** 1 0 0 °C~C 1 O^SLfcfg, 
2 m 1 * (2) iH«fcHPLCfCT«*rLft:. 
(J5JS2) 1f>7^5//HC2i4/2K 5*4 m 40 
K 7*4 m 1 £^B*3 u 1 *J>P£, 3 7°CtCT5H# 

raJSfE3i*fc 0 ra£** i o o °cr 1 o^iiufcf^ 

3**2 5**2 laSJPL/HKBI^IHIStSS* 
tc Q J5K** 1 0 0 °CT 1 0#teHOfcf& 2 ju 1 *ID 
il^C H P L C tC t^*Tl/c 0 
(J5t£3) ^>^Jl/5 m He 2*4 jli K 4*4 m 
K 5*4 mK 7*4/zl*JP^ 3 7°C&cr5B*|ffl 
SjS^-ti:/c 0 JgJ^** 1 0 o°cr 1 O^WILWi 3 
**2mK 5**2 u 1 WflPL/MK5«FlfflSl£3'a' 
fc a JKtS** 1 0 0 °CT* 1 O^Miim 2 /x 1 *IU 50 
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mCCHPLC&CT#WL/t 0 

[ 0 1 2 9 ] : SJS 1 <DJSJS«*^«f T S i , 
fttt-ecD^mNFfflJ: 0 VIII -P AtJ)^fc„ Lfc^T 
MfUCC^ (ft6) CC*5l^Tl a =m a =m' a =m' 
2 = m' 3 - m ' 4 - a — P i = P 2 =P 3 = P 4 = 
0, 1 2 = 1 3 = 1 4 = m 2 = m 3 = m 4 = 1 
tltc 0 #«C, JgjS2CDJSK;**^tffL/ciC5, 
tt*(DjgffiB#raJ:^ I -PAsfeS 0%iV-PA»5 
0%r&^fc o OfcrtS^T, WMiCttXXII- PAOGN 

(/3 1 -4) Man ( ct 1 - 3 ) CDGNO^Ltl^ 
Ga HCSAiWffifeUfcfcCD, ^ttfo^S (ft6 ) fete 
l^tn 2 = n 4 = n' 2 = n ' 4 =0, n 3 + n ' 3 = 

1 ^&&h<Dt, GN(£l-2)Man(al-6) 

tO, T&fr^SS (ft6) tCfel^Tn, =n 4 =n^ 3 = 
n' 4 =0, n 2 +n' 2 = 1 feCDiCDC^CJ 1 >tf 

*»W0&iC6, *flg»B*(D»ffil^WJ:>5IV-PA 
^Cabo/c D Wd^t, MilCt*2 s 6te^0/cSA* 
fLTfc^f, L/c^^T, i«C(DSABt^ta- 

2, 3fe^ri^irus, -r^fe^S: ate) tctsu 

fco cn6«^t^i, MffiieiK C B* 5 CDXXVII tC 

fc©oPA^fs»4©aai*fi ©s^Brr * s 4 ssser 

[0 13 0] (5) DO«il«B^S 
1»M4(7)^^ h 1 *ffl^r«TO^*tTo/c 0 

1^>^ 5 /i HC 2*4 m K 3*4 m 
K 5*4 /x 1 i^B*3 jtt 1 SJDA, 3 7 0 CtCT5ff# 

r H iss3-ti:fc 0 jgis**i oo o c-ci oftmmvtcm, 

2 u 1 * (2) i»HPLCicr»f)rlfc 0 
(SJS2) f>7°;b5^nc2$4/xK 5*4 n 
K 7*4 u 1 iHB*3 jLt 1 *JD*. 3 7°CtCT5ff$ 
WSiBSlf fcc SJtB** 1 0 0 °CT? 1 O^ilfct, 
3**2 uK 5**2 u l»ftIL/MK5l©IB5J£S'a 
fc B StS** 1 0 0 °CV 1 OMiUfcfl 2 m 1 *|p| 
SKHPL CSCT^W L/fc„ 

[ 0 1 3 1 ] IS» : SIB 1 CDSJS**5>WTS 4 , ^ 
Wtt*©»ffi«FraJ;0viII-PAr*^fc o L/c^^T 
WIIDC^ 6) tCfc^t 1 ! =111! =m / t =m' 
2 = m 3 =m' 4 =q = Pi =p 2 =P 3 =P 4 = 

0, 1 2 =1, =1 4 =m 2 =m 3 =m 4 = 1 ii^SJ 
titc 0 Jg|S2(Z)SfB**^WL/ciC5, *J^® 
»*©SSm^FlfflJ:0ll-PAT , ftofc o WdioT, D 
ttXXII- PACDa- 1 , 3e^r5>eifcManfc^- 

1, 2iftL>fcGN{a^L>Tl^Ga 1 4, a - 1 , 
6|g^tMlfcMa - 1 , 2g^Ltt^GN 
tdiS^L/T^&Ga imcSA4fLW5, Ttttofe 
S (ft 6) iCfcl^n 2 +n' 2 =n 3 +n / 3 -ir 
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[0 13 3] ( 1 ) tt2-3©^i£©5 -jjifi 

[o 134] mtmi6 

a* -Ty^F^'Ja^Df-Zy (->^'v{t) lmg£ 

bF^>5}«> N-T-fe^Mtu mmommft* 
ff htitdmmfr*. 0. 1 NJsarc 1 straps 

P-4 (^^7? Ftt) t>z>A (2 5mm<2>x 90c 
mX2*) VLAl^V i> Yh, 7ktCT?§fcB Vtc. MSS. 30 

&2 i o-fwji/ f* <j ^mtrnmcmstcmm-? & 
v-#*&mb, liMPAjti/c. iic, PAit 

Ltc^t V am^^Jl'^ 7"R^ffll,ifcHP L C iC 

tfil, m$.E*mc a m%E(D5 0 pmo 1 £5m 
UOiyi'JtT 7a-f>f^-W(Dj:>F-|S- 
13^7 i7\ls *t- -te: (^t^lUtt) "C 3 7 °C(CT 2 HtFsl 

5Xh'J-, ISl 7 1^, 17 3-9 01 ( 1 9 8 8) 
{CietScCDTS K^-U* (IV-tt) ^ffll^cHPLCiC 
t^l/ciC?,, ISIfEcfcO &#J2. 5^13-Xi 40 

-» Ffas^<^mt'/c 0 i»ijs«9%eiRFi#«o 

= m 2 -nij = m 4 = 1 1 = 1 2 = 1 3 =1, =1, ^ 

^ co^mx o cD^t?i$ 4 ^iiisiiotsoi^Tn^K , 

N-T'fe^Mi'HJ-^ (-Gal (£1-4) GN 
(£ 1 -3) -J 3Wtftl0fc*>©T?*>), i>F-(S- 

^7i- hV^-iftCioT 3$gGa 1 (£1-4) GN 
(£1-3) Gal j&SjBHIL. HllF tCfr-o/cfecotff 

[0 1 3 5 ] *H>T. N-T-fe^l"^ Flf5>CD^Jn 50 



Ufct££*|ifel?ij4© + * F 2£JEl : >T?&Elvfc„ 
(SJ£1) KMF, 5ttl (lOpiol)K, zm 
4wF 5l2y lilKQ/il^ftli, 3 7 "CfCTT 
2B#raSJSS-l*/c 0 1 0 0'CTl O^ML 

fcf&. 2ulf-54, *#2£*ft4(tJ:£HPLC{C 

(SJC52 ) ISIKF , 5 u 1 (lOpmoDic, 2 $t 
4(il, 7l4y 1 il^*7ft ltti, 3 7 "CtCT 

2^Fiajsj£3-a-fc. S£l«£ i o o-c-ci 0^«L 

&». 5$j£2 m 1 HSflDU IK 2 fff IfflJSfSSlifc. S 

jtr.^^r ioo g ctio flflBAaaoyta. 2 ^ 1 f-^^i 

f42 i^#4iCj;SHPLCiC'r57'fiTL-fc 0 
[0136] (iSKJ) SJS 1 2^t£v -j 

-7°lc&K)WmmW\ -PA~Xvi-PA£it*3, lUJEt, 
fciC6, XVI-PAilSHESftA:. «Ni 
Ft*. Ut6 ) fC*5t,vr, U =1, = 1 , =1 4 = 

Si, 2^C7CV->^(CJ;0xi-PAiPI^5nfc o 
oT. eilFtt, S (ftB) Kfc^r, m, =m 3 =m 
4 = 1, m 2 =0t*Si^£3h/!: o jy±«fc«P. Mil 
FB, S (-ft 6 ) tcfci^r, 1 ! =1 2 = 1 3 =1 4 = 
m, =m 3 =m 4 =1, ffiOflB^rOt^Si^ 
SStifc. tcDfefHJ;^ HilFTi*. N-T-fe 

^-Jl^P Flf-5 >», a-1, 6t?S^lfcMant<:/3 
-1, 2lS-^UfcGN^£ 1 - 47?IS^UTt5-5>Ga 1 

[0137] 

[ ^©5»* ] 5C <fc 0 , i 0 lEfflr ffiffi^c N - T 

■fefj^ ^ F tf s >SfltKo9ms« IS77?± 
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[mmcommrmm] 

[an sao^y^isi -PA—vin-PAcD^fa 

[12] 1 6ffiCD^y^«I -PA— XVI-PACD^ 
^£^2©HPLCtC{;ftLfc£^©^- h £tKT0 

[03] 02©:7^^>H^2£^{4 : 3©HPLCtC{Jfc 
U/c£^©^i*- h£r^T0T:*>£ o 10 

[04] 02©:7^^3>4£^f4 : 3©HPLCtC{;ft 
L/c£^©^i-- h£^-r0r*>£ o 

[05] 02©:7^>^>3£^ffl©HPLC&C{ft 

[me] i2©77^^a >£i$^jtsfi*©£ -N- 

T -fe ^ ;b a If 5 - ifCC T fc L ft: fc ©£^ft 
©HPLCtC{£Uft:£^©^- hi^THr* 

[S7] 1 6«©*y=f*|I -PA~Xvi-PA(Z)jg^ 
ft*^2 £^ff4©HPLCGC«L/c<t#©^*- 20 

[H8] I -P A© ^-NMRW ft, it 

¥>'7hM&3. 0 0ppm^6 5. 50ppm©$5H 
©X^ h;b4g-rH"C*S B 

[09] I-PAO^-NMR^^b;^^, ft 
hffi#s 1 , 85ppm*e.2. 50ppm©f5ffl 

[010] II- PA© ^-NMRW WKD5ft, 
it&is? ht6$fi3. 00ppm^65. 5 0 ppm(Dl 30 

[011] II- PA© 1 H — NMRX^^ h^CDSft, 
ffc^*^ hffij&U . 85ppm^62, 5 0ppm©|5* 



(24) W7 - 1 1 2 9 9 6 

46 

*H©x^ h;b£grr0r&£ o 

[012] III -PA© 'H-NMR^^ V)l<D*) 
ft, it^^V hffi#S3 . 0 0ppm#>6 5. 5 0 p p m 
©I5H©-X^^ hi^ifflt^§ D 
[013] III -PA© "H-NMR-X-^ h;b©<5 
ft, ffc^:? hffifl* 1 . 85ppm^62. 5 0 p p m 

[014] IX- PA© 1 H-NMR^^^ h;b©^ 
ft, it^y httUfi 1 . B0ppm^65, 50ppm 

[015] X-PA© 1 H - NMRX"^^ Ml'© 5 ft, 
fb^'? hffifl* 1 . 85ppm^62. 5 0 p p m©i 

[016] X-PA© ^-NMR^ HMD 5 ft, 
it&Ss? hU*fi3. 00ppm*65. 5 0 p p m©fg 

[0 1 7 ] XI- PA© 1 H - NMR^^^ Mb© 5 ft, 
Ifc^^FffiiiSl. 60ppm^65. 5 0 p p m©ta 

[018] XII- PA© 1 H - NMR^^^ h)MD5 
ft, ft^^^ Hfd^ 1 . 60ppm^t>5. 50ppm 
©t5H©x-<^ h;^itBtfea o 
[019] XIII - PA© 1 H — NMRX^^ h;WD5 
ft, it^is? 1 . B0ppm*?>5. 5 0 p p m 

[02 0] XIV- PA© 1 H - NMRX^^ h^©5 
ft, ft^^^KB^l. 60ppm^65, 5 0 p p m 
©ffiH©^^ h;^Ifit$)6 fl 
[02 1] a-ManfC/3-1, 6|S^L/TC^GN4 

nif = # - ^aS^fiW fc 0 ft: fc ©£ H P L C fic « L ft: 
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:&mmm: mwmm 1 7 ^© 2 (ommc * zmiEvnm 

imiB ] ¥J£ 1 0 *P ( 1 9 9 8 ) 1 1 m 0 B 

[&KJS#] Sl¥7-1 1 2 9 9 6 
[£H?§0] ¥-f&7%- ( 1 9 9 5) 5^20 

[mmnmi ^«^«7-i 1 3 0 

[HHB##] miW-6- 1 7 9 7 4 8 
[Hl^f^S(lfl6Jig] 
C07H 15/12 
5/04 
C12Q 1/34 
[F I ] 

C07H 15/12 
5/04 
C12Q 1/34 

imms] «7¥9^i 9 b 

l^mffiiE l ] 

iniEttmwm%] mmm 
miEnmms^] 0 0 8 5 

[0085] ^mn<D^mmv>Mmm%:%.t#>~c* 
(ft 9) x«5? (ft 1 o) rajii^fictyni^ 



f LrfeJ:^. WUi. I -PA~V I I I 

^ (lb 6 ) icfc^r, 1 , = 1 3 = 0 . 1 z = 1 * 

= 1 2*111 (lt6) GCte^T, 1 1 = 

0, 1 2 = 1 3 = 1 * = 1 -chi> 3 *if ©tglf ©#f)Ttt 

#{cWMr&i3. Mitfi - pa-xvi 

f 5 * ? h »JA < N - T-fe Hf- 5 >Mft«©fl- 

yyavy-if. Mffl©*?A, ftw^dWUT 
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